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Background: Violence victimization represents a serious risk factor for health related symptoms, for both men and
women. The aim of this study was to evaluate the long-term effects of violence exposure in late adolescence and
early adulthood on adult health, physical as well as mental, using a long-term prospective population-based study,
with a follow up of 9, 19, and 26 years.
Methods: The primary data source is a longitudinal panel from one of the longest running social science surveys in
the world, the Swedish Level-of-Living surveys (LNU). We analyzed three cohorts, individuals aged 15–19 in 1974
and 1981, and individuals aged 18–19 in 1991 which were followed up 2000. Structured interviews on childhood,
family relationships, life-events, living conditions, health history and status, working conditions, behavioral,
psychosocial, and demographic variables were repeatedly used in all cohorts.
Results: Multivariate models of violence exposures in adolescence in the 1974–91 cohorts as predictors of adult
health in 2000 are reported for both men and women. Women exposed to violence had raised odds ratios for ill
health, measured as heavy illness burden, and poor self rated health, after controlling for possible confounders. No
such associations were found for men.
Conclusions: This study’s findings provide additional empirical support for the importance of policies and practices
to identify and prevent violence exposure in adolescence and young adulthood and to supply treatments for
adolescence exposed to violence and above all the young women.Background
Violence victimization appears to represent a serious
risk factor for health related symptoms, both in men and
women and in all stages of life [1-6]. Research evidence
has emerged that highlights the long-term effects of vio-
lence exposure in early life on adult health, physical as
well as mental [7-11].
Life course epidemiology conceptualizes determinants
of disease occurrence in terms of biological and social
exposures experienced during different stages of life. It
is possible that hazardous exposures throughout the life
course accumulate and, thus gradually increase the risk* Correspondence: niclas.olofsson@lvn.se
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reproduction in any medium, provided the orof poor health [12]. Alternatively, the timing of an ex-
posure could be an important factor in determining its
level of long-term risk. For example, early life exposures
to social and economical disadvantage could be particu-
larly damaging in that they could increase the risk of un-
healthy life trajectories; that is, early life events and
environments may negatively influence later experiences,
opportunities and health risk factors [13]. Additionally,
adverse childhood experiences during critical periods
may have latent effects that independently lead to nega-
tive adult health outcomes [14-17].
Consistent with this view of the importance of expos-
ure timing, violence experienced during childhood and
adolescence may be particularly damaging to health over
time. This is because childhood and adolescence are the
periods in which important personal and psychological
resources that guide cognition and decision-making, and
ultimately influence health, are typically developedal Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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ticularly disruptive to normal psychological development
when it occurs during these periods [19], whereas vio-
lence experienced at other stages of life might ultimately
have relatively fewer life course consequences [20].
Previous research has in retrospective studies made
significant contribution to our understanding of the last-
ing effects of abuse in early life [21-24]. However, to our
knowledge no studies have considered the long-term
health consequences of violence exposure in adolescence
prospectively. The data generated from prospective stud-
ies is often considered stronger than data from cross-
sectional and retrospective studies, largely because of
the possibility to control for confounding variables. Pro-
spective studies also reduce problems associated with re-
call bias, because subjects are not required to think back
over long periods of time.
The aim of this study was to evaluate the association
between adolescent exposure to violence and adult
health in a long-term prospective population based
study, with a follow up of 9, 19, and 26 years. Our hy-
pothesis was that individuals who reported exposure to
violence during the transition from adolescence to young
adulthood were at increased risk for poor health in
adulthood compared to those not exposed to violence.Method
Survey design
The primary data source is the longitudinal panel from
the Swedish Level-of-Living surveys (LNU), one of the
longest running longitudinal social science surveys in
the world. The first LNU survey was conducted in 1968,
based on face-to-face interviews with a representative
sample of the Swedish population aged 15–75; the lower
age bracket was later changed to 18 (1991). Follow-upFigure 1 Analysis design of the samples.surveys have since been conducted at somewhat irregu-
lar intervals in 1974, 1981, 1991, 2000, and 2010 [25].
This study used data from 1974–2000 and excluded the
first wave of data collected in 1968. In the first survey
wave in 1968, a random sample of approximately one
per 1000 of the Swedish population aged 15–75 was
interviewed. In subsequent waves a new sample was
included and the individuals in the original sample were
retained as long as they were 75 years old or younger.
This means that approximately 6500–6800 individuals
were included in the gross sample sizes each survey year
since the original selection sample. The response rates
have varied between 90,8 percentage in 1968 to 76,6 per-
centage in the year 2000. Comprehensive structured
interviews, guided by a checklist, on childhood, family
relationships, life-events, living conditions, health history
and status, working conditions, behavioral, psychosocial,
and demographic variables were repeatedly used in the
successive surveys [26].Sample
We restricted our analyses to comparing three cohorts:
individuals aged 15–19 in 1974 and 1981, and indivi-
duals aged 18–19 in 1991 Young men and women aged
18–19 from the 2000 survey were included to describe
the social demographics at the time of ending the study,
to demonstrate changes over time. The first survey wave
in 1968 did not include questions about violence and
was not included in the analyses. The first three cohorts
were followed up through 2000, when they were 41–
45 years of age, 34–38 years of age, and 27–28 years of
age (Figure 1). In 2000 the health of the men and
women in the cohorts exposed to violence in late adoles-
cence (15–19, 18–19) was compared to health of the
men and women from the same cohorts not exposed to
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included in the 1974 cohort, 132 (69%) men and 156
(76%) women remained in 2000. Additionally, 247 young
men and 231 young women in the 1981 cohort gener-
ated 185 (75%) responding men and 177 (77%) respond-
ing women in 2000. Of the 1991 cohort that included
120 young men and 111 young women, 99 (82%) men
and 85 (77%) women remained in 2000 (Table 1).
Measures
Exposure to violence was measured in 1974, 1981, 1991,
and 2000 using the following three questions: ‘In the last
twelve months, have you been exposed to any of the fol-
lowing? 1) ‘Violence causing visible marks or injury? 2)
Violence not causing visible marks or injury? 3) Threat
or threats that were dangerous or serious enough to
frighten you?’ Respondents answered ‘Yes’ or ‘No’ to
each question. Responses to these three questions were
combined and dichotomized such that individuals
exposed to any form of physical violence or threats were
considered to be exposed to violence and distinguished
from individuals who were not exposed to violence.
Questions tapping health were also measured in 1974,
1981, 1991, and 2000. The main health outcome meas-
ure was constructed from a long list of symptoms, signs
of disease and manifest diseases, introduced by the ques-
tion ‘During the past 12 months, have you had any of
the following illnesses or ailments?’ For each item the re-
sponse alternatives were ‘No’, ‘Yes, minor problems’, and
‘Yes, severe problems’. The list was comprised of differ-
ent kinds of health status information (such as coughing,
vomiting, chest pain, gall bladder problems, nervous
troubles, high blood pressure, diabetes, or cancer), in-
cluding symptoms and feelings as experienced by the
interviewee directly (e.g., chest or stomach pain, dizzi-
ness), as well as test results and diagnoses obtained from
a physician (e.g., anemia, bronchitis or diabetes) [26]. In
this study we used the list of symptoms and diseases to
capture the burden of ill health in total, which has been
used in several previous studies. An index of forty-two
items, included in all survey waves, was used capturing
those “free of health problems” (score 0–5) and those
with “a heavy illness burden” (score 6 or more) [27-29].
Another outcome of interest was the respondents self
rated health (SRH), measured with the question “How
would you rate your health”. The response alternatives
were “Good”, “In between” or “Bad”. In the analyses,
SRH was dichotomized into “Good” versus “Bad” or “In
between”. In a number of studies, this question of self-
rated health has been found to be an excellent predictor
of future health [28,30].
Questions about social demographics, behavioral, fa-
milial and economical characteristics were included in
the 1974, 1981, 1991, and 2000 surveys. Social class oforigin was based on main occupation of the father.
Using the Swedish socioeconomic classification [31] as
the basis for measuring social class, a three-level variable
was coded (social class I to III). In the analyses a dichot-
omization was used, social class I and II, verses III, this
essentially equates to non-manual work verses manual.
In addition to social class of origin, the following indica-
tor of childhood hardship was included; “Did your family
suffer from economic difficulties during your upbring-
ing”. The response alternatives were “Yes” or “No”. Des-
pite the simplicity of this indicator, evidence of its
importance for adult health status is strong [27]. Severe
illness in the family was covered with the question “Was
any member of your immediate family afflicted with ser-
ious or prolonged illness during your upbringing”. A di-
chotomy “Yes” or “No” was used in the analyses. A
behavioral characteristic, daily smoking was measured
by asking respondents whether or not he/she currently
smoked. Response options included: “Yes, but less than
10 cigarettes per day or the equivalent”, “Yes, 10 or more
cigarettes per day or the equivalent”, and “No”.
Responses were dichotomized into “Yes” or “No”. The
respondents’ educational level was used in a dichoto-
mized form, distinguishing between those who finished
senior high school education and those who did not.
Childhood family status was measured using the follow-
ing question. “Did you live with both your natural (bio-
logical) parents during your whole upbringing?” The
response alternatives were yes and no; if no: parents
divorced, parent/s’ dead, or parent absent. In the ana-
lyses a dichotomy between “Yes” or “No”, was used.
An application for permission to use the data was sent
to Swedish National Data service (Obligation 081114
Svensk Nationell Datatjänst, SND). SND did an ethical
assessment along with a judgement of the research plan
before allowing the researchers access to the data. Per-
mission has also been received by the original authors.
Statistical analyses
In order to assess the independent association between
being exposed to violence in adolescence and adult
health, the analyses controlled for potential confounders
measured early in life, as well as adulthood violence ex-
posure (see Figure 2).
The first step of the analyses was to explore the preva-
lence of social demographics, health outcomes and
smoking in adolescent men and women exposed and not
exposed to violence for each cohort, during every period
(see Figure 1 and Table 1). This first step was taken to
be able to describe the general societal trends in Sweden.
But these analyses were also done to identify potential
confounders of the relationship between violence expos-
ure in late adolescence and adult health (see Figure 1).
When trying to estimate effects over time, a potentially
Table 1 Social demographic descriptives, illness burden and smoking in adolescents exposed and not exposed to violence during the past year each survey
year and gender (percentage with 95% CI)
1974 1981 1991 2000

















(n = 26) (n = 165) (n = 19) (n = 186) (n = 34) (n = 213) (n = 14) (n = 217) (n = 32) (n = 88) (n = 11) (n = 100) (n = 14) (n = 100) (n = 11) (n = 77)
Fathers social class1 46 44 42 49 68 52 64 46 47 43 46 49 23 14 36 22
(27–65) (36–52) (20–64) (42–56) (52–84) (45–59) (39–89) (39–53) (30–64) (33–53) (17–75) (39–59) (10–26) (0–32) (8–64) (13–31)
Childhood economical
problem2
13 4 16 12 16 6 50 6 19 4 36 5 19 10 25 13
(1–26) (1–7) (0–32) (7–17) (4–28) (3–9) (24–76) (3–9) (5–33) (0–8) (9–64) (1–9) (11–27) (0–26) (0–51) (5–21)
Childhood serious
illness in the family3
15 13 21 14 13 12 7 11 16 8 36 17 Na Na Na Na
(1–29) (8-18 (3–39) (9–19) (2–24) (8–16) (0–20) (7–15) (3–29) (2–14) (8–64) (10–24)
Childhood family
status4
77 87 74 89 74 83 64 83 81 77 63 72 81 60 67 64
(61–93) (82–92) (54–94) (84–93) (59–89) (78–88) (39–89) (78–88) (67–95) (68–86) (34–92) (63–81) (73–89) (34–86) (39–95) (53–75)
Education IP5 0 6 5 4 10 7 14 9 9 2 0 7 34 57 27 42
(0–0) (2–10) (0–15) (1–7) (0–20) (4–10) (0–32) (5–13) (0–19) (0–5) (0–0) (2–12) (25–43) (31–83) (1–53) (31–53)
Illness burden IP6 46 21 53 46 32 14 86 33 28 22 82 41 45 40 58 44
(27–65) (15–27) (31–75) (39–53) (16–48) (9–19) (68–99) (27–39) (12–44) (13–31) (59–99) (31–51) (35–55) (14–66) (29–87) (33–55)
Smoking IP7 42 30 68 47 36 19 71 31 28 14 18 24 20 13 33 18
(23–61) (23–37) (47–89) (40–54) (20–52) (14–24) (57–95) (25–37) (12–44) (7–21) (0–41) (16–32) (0–41) (6–20) (5–61) (9–27)
Percentage of IP
at follow up 2000
62 70 58 78 74 75 71 77 84 82 91 75
(43–81) (63–77) (36–80) (72–84) (59–89) (69–81) (47–95) (71–83) (74–94) (74–90) (74–100) (67–83)
1Social group III; 2 Yes; 3Yes; 4 Living with both parents; 5 Senior high school or above; 6 Heavy illness burden; 7 Smoking;




















Figure 2 Model to be tested.
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and/or exposures. Past and present potential confoun-
ders and exposures have to be analyzed. In order to con-
trol the existence of time-varying confounders and/or
exposures the researchers have to model not only past
exposures but also present exposure in order to more
correctly estimate the outcome [32]. As social demo-
graphics and social mobility seem to be more unalterable
and slow changing processes [33,34] than exposure to
violence [35], the researchers decided to control only for
present violence the follow up year 2000.
The multivariate analyses in the second step were con-
ducted to include the potential confounders in the ana-
lyses if there was theoretical or empirical support for its
potential as a risk factor to a negative health outcome. A
series of multiple-predictor models estimated the impact
of late adolescence violence exposure on the severe ill-
ness burden and self-rated health (SRH) outcomes. Dif-
ferent models accounting for various potential
confounders of the observation between exposure to vio-
lence and health were estimated.
A Hosmer-Lemeshow test (H-L goodness of fit test)
test was done to give an indication of the fit of the dif-
ferent multivariate models. Nagelkerke R2 was estimated
for each multivariate model to give an indication of the
explaining value of the adjusted models. All statistical
analyses were performed by using SPSS 19.
Results
In Table 1 the different age cohorts´ social demographic
characteristics in relation to violence exposure in the last
year at the time of each survey are described. Few sig-
nificant differences were seen between exposed and un-
exposed men and women. But there were tendencies in
the 2000 cohort compared to the 1974, 1981 and 1991
cohorts towards fewer manual working fathers, higher
educational level and fewer smokers, both among the
exposed and not exposed young men and women. Also
there was a tendency, at least in the non exposed group,towards a lower likelihood of living with both parents
(for example chronologically 87%, 83%, 77%, and 60%
among the men vs. 89%, 83%, 72% and 64% among the
women). Childhood economic problems were signifi-
cantly more common in young women exposed to vio-
lence from the 1981 cohort (see Table 1). The father’s
social class, childhood severe illness in the family, educa-
tion and childhood family status did not differ signifi-
cantly between the exposed and not exposed young men
and women in these samples. They have been used as
confounders/predictors to ill health in other studies,
which qualified them to be used in the further multivari-
ate analyses [13]. Education though, was excluded be-
cause of no empirical support and no basis from earlier
studies.
Illness burden and daily smoking at the first interview
are also reported in Table 1. Both variables showed some
statistically significant differences between those report-
ing violence exposure compared to those not being vio-
lence exposed. These results indicate that health
differences in the cohorts were present, and had to be
controlled for in the further analyses, when regressing
different cohort exposures of violence (1974, 1981, and
1991) against the health outcome 2000.
In Table 2 the multivariate model of violence exposure
in adolescence in the 1974 cohort and adult health 2000
is reported for men and women. Compared to the unex-
posed, women exposed to violence in 1974 had elevated
odds for heavy illness burden (5.2 (1.0–28)) as well as
bad SRH (6.3 (1.6–25)) in 2000, after controlling for pos-
sible confounders; similar findings were not evident
among men. The same trends were seen in the 1981 co-
hort (Table 3) as well as in the 1991 cohort (Table 4). In
the 1981 cohort (Table 3), women exposed to violence
during the past year had increased odds of heavy illness
burden in 2000 (4.5; (1.2–17)), but violence exposure in
adolescence was no longer associated with current illness
burden after controlling for recent violence exposure.
For men in the 1974 and 1981 cohorts, being exposed
to violence in adolescence was not associated with future
health problems, but having a heavy illness burden dur-
ing the survey years 1974 and 1981 (Table 2 and Table 3)
was associated to increased odds ratios of heavy illness
burden 2000 (1974; 3.6 (1.5–8.6)) in Table 2 and (1981;
2.2 (1.0–5.4)) in Table 3. Heavy illness burden in the sur-
vey years 1974 and 1981 also increased the odds of bad
SRH in 2000 (2.7 (1.1–7.0) 1974; Table 2 and 2.9 (1.2–
7.4) 1981; in Table 3) among men.
The Hosmer-Lemeshow test implied that all the multi-
variate models’ (Table 2-Table 4) estimates fit the data at
an acceptable level [36]. The Nagelkerke R2 show mod-
erate effect sizes which indicate that the multivariate
adjusted models in comparison with the unadjusted
models are better explaining models.
Table 2 Multivariate model of predictors of heavy illness burden and bad self reported health (SRH) over time (1974 to
2000), in men and women who have reported versus not reported violence exposure with adjustment for risk factors
for poor health (Odds ratio with 95% confidence interval)
Heavy illness burden 2000 Bad SRH 2000
Unadjusted model 1 Adjusted model 21 Unadjusted model 1 Adjusted model 21
Men Women Men Women Men Women Men Women
Reported violence IP 1974
No 1 1 1 1 1 1 1 1
Yes 1.4 (0.5–4.2) 2.8 (1.7–11) 1.1 (0.4–3.6) 5.2 (1.0–28) 1.2 (0.4–4.2) 6.7 (1.8–24) 1.1 (0.3–3.9) 6.3 (1.6–25)
Fathers social class
I and II 1 1 1 1
III 1.8 (0.9–4.0) 0.8 (0.4–1.7) 1.5 (0.6–3.4) 1.6 (0.7–3.6)
Childhood economical problem
No 1 1 1 1
Yes 1.7 (0.2–11) 5.7 (1.7–19) 0.5 (0.1–5.6) 2.0 (0.7–5.8)
Childhood health problem in family
No 1 1 1 1
Yes 1.1 (0.4–3.3) 0.9 (0.3–2.5) 1.3 (0.5–4.2) 0.9 (0.3–2.7)
Childhood family status
Both parent 1 1 1 1
Divorce/dead/absent 1.5 (0.5–4.8) 2.0 (0.6–6.2) 1.2 (0.3–4.3) 1.7 (0.5–5.4)
Illness burden 1974 IP
No 1 1 1 1
Yes 3.6 (1.5–8.6) 1.6 (0.8–3.2) 2.7 (1.1–7.0) 1.0 (0.4–2.3)
Smoking 1974 IP
No 1 1 1 1
Yes 1.0 (0.4–2.3) 0.8 (0.4–1.6) 0.6 (0.2–1.7) 1.2 (0.5–2.7)
Reported violence IP 2000
No 1 1 1 1
Yes 0.6 (0.1–5.4) 1.5 (0.4–5.2) 1.0 (0.1–9.4) 1.6 (0.4–6.0)
Nagelkerke R2 for the adjusted model heavy illness burden (men 0.14 women 0.15) and the adjusted model bad SHR (men 0.07 women 0.11).
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In this long-term prospective study, young women
exposed to violence in late adolescence had increased
odds of heavy illness burden and bad self reported health
in adulthood compared to non-exposed women, control-
ling for social demographics, health and smoking and
adult violence exposure. The men did not show the
same relationship between violence exposure in adoles-
cence and increased odds of heavy illness burden or bad
self-reported health.
Research has shown in several important respects that
there is a cross-sectional and retrospective relationship
between violence exposure and negative health outcomes
[1-3,22]. Few, if any, prospective studies showing long-
term relationships between exposure to violence and ad-
verse health have been published. The objective of most
studies is to prove a casual relationship between two vari-
ables; that is, a change in one variable "causes" a change
in the other, rather than an associative relationship. Anassociative relationship is not necessarily causal, but can
be explained by the presence of other 'un-seen' variables
to which the two variables being studied are themselves
separately linked. Prospective studies are often regarded
as strong as they deal methodologically with difficulties
such as confounding and other biases. This study sug-
gests that exposure to violence in young women may
have a longitudinal relationship to negative health out-
comes. The men did not show a similar distinct relation-
ship. Instead, poor health status in earlier life was more
strongly related to negative health outcomes in the
long-term.
Lately, two emerging understandings of how early
experiences of violence may affect adult health have been
established; (1) latent effects of adversities during critical
periods and (2) accumulated exposure of stressful experi-
ences [37]. The first theory is explained by the existing
evidence that suggests that early childhood trauma (in-
cluding violence exposure, abuse and neglect) activates
Table 3 Multivariate model of predictors of heavy illness burden and bad self reported health (SRH) over time (1981 to
2000), in men and women who have reported versus not reported violence exposure with adjustment for risk factors
for poor health (Odds ratio with 95% confidence interval)
Heavy illness burden 2000 Bad SRH 2000
Unadjusted model 1 Adjusted model 21 Unadjusted model 1 Adjusted model 21
Men Women Men Women Men Women Men Women
Reported violence IP 1981
No 1 1 1 1 1 1 1 1
Yes 0.4 (0.4–2.8) 9.0 (1.1–33) 0.8 (0.3–2.1) 2.0 (0.8–31) 2.5 (0.9–6.7) 4.8 (1.3–18) 2.6 (0.8–8.3) 7.3 (1.1–46)
Fathers social class
I and II 1 1 1 1
III 1.4 (0.7–2.8) 1.3 (0.7–2.5) 0.7 (0.3–1.7) 1.3 (0.6–3.0)
Childhood economical problem
No 1 1 1 1
Yes 0.5 (0.1–2.9) 1.3 (0.3–6.2) 2.9 (0.4–19) 0.3 (0.1–2.0)
Childhood health problem in family
No 1 1 1 1
Yes 2.0 (0.8–5.0) 0.9 (0.3–2.6) 1.9 (0.6–5.9) 1.1 (0.3–4.0)
Childhood family status
Both parent 1 1 1 1
Divorced, dead or absent 1.4 (0.6–3.6) 0.8 (0.7–4.7) 0.6 (0.2–2.3) 2.2 (0.8–6.0)
Illness burden 1981 IP
No 1 1 1 1
Yes 2.2 (1.0–5.4) 1.3 (0.7–2.7) 0.3 (0.1–1.2) 1.7 (0.7–4.1)
Smoking 1981 IP
No 1 1 1 1
Yes 1.2 (0.5–2.6) 0.8 (0.4–1.7) 2.9 (1.2–7.4) 1.7 (0.7–4.0)
Reported violence IP 2000
No 1 1 1 1
Yes 1.5 (0.4–6.4) 4.5 (1.2–17) 4.2 (0.9–20) 0.6 (0.1–2.5)
Nagelkerke R2 for the adjusted model heavy illness burden (men 0.08 women 0.15) and the adjusted model bad SHR (men 0.07 women 0.10).
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in the body that under normal circumstances are protect-
ive but become toxic with severe exposure, with resulting
negative physical effects on the body [37-39].
The second theory is built on the strong relationship
between retrospective adult reports of traumatic child-
hood or adolescent incidents and/or amount of
reported violent episodes and increased prevalence of
health impairments in adulthood [21-23]. In relation to
accumulating traumatic childhood or adolescent events,
family characteristics (such as parental psychopath-
ology, parental loss or absence or parental divorce)
during the upbringing contribute to the development
of subsequent future health-related well-being or pro-
blems in adulthood [40,41]. Also, persons who have
experienced adversities during their upbringing, are
more likely to participate in high-risk behaviors
[41,42], which are related to both negative health and
violence [43]. Continual psychological pressure and/orpersistent wear and tear of the body due to repeated
stressful or traumatic experiences over the life course
might dysregulate the normal physiological adaptations
to stress and threats, and later sensitivity to stress
[37,39], or influence immune functioning which may
in turn contribute to increased adult health problems
[44].
Any of these theories may explain the long-term effects
on health seen in our study. It is reasonable to assume that
the violence exposure in the life stage of adolescence, as
well as in childhood, exercise negative long term effects
on health [20,21,45,46], while several crucial developmen-
tal psychological transitions are negotiated, in relation to
other stages in life [20,21,46]. Also, we do not know the
amount of possible accumulating adverse events, but it is
well-known that previous exposure to violence is a strong
risk factor for further exposure [47-49].
In our study the results also express distinct gender dif-
ferences concerning the prospective effects of reported
Table 4 Multivariate model of predictors of heavy illness burden and bad self reported health (SRH) over time (1991 to
2000), in men and women who have reported versus not reported violence exposure with adjustment for risk factors
for poor health (Odds ratio with 95% confidence interval)
Heavy illness burden 2000 Bad SRH 2000
Unadjusted model 1 Adjusted model 21 Unadjusted model 1 Adjusted model 21
Men Women Men Women Men Women Men Women
Reported violence IP 1991
No 1 1 1 1 1 1 1 1
Yes 1.6 (0.7–3.9) 3.1 (1.8–13) 1.3 (0.5–3.4) 2.1 (1.0–11) 0.9 (0.1–8.3) 3.4 (1.1–10) 0.5 (0.1–6.3) 3.2 (1.0–11)
Fathers social class
I and II 1 1 1 1
III 1.2 (0.5–3.0) 0.4 (0.1–1.0) 1.4 (0.4–4.6) 0.5 (0.2–2.2)
Childhood economical problem
No 1 1 1 1
Yes 8.7 (0.9–44) 2.0 (0.3–14) 4.2 (0.6–27) 3.3 (0.6–33)
Childhood health problem in family
No 1 1 1 1
Yes 0.6 (0.2–2.6) 1.2 (0.3–4.8) 0.9 (0.1–11) 0.5 (0.1–5.5)
Childhood family status
Both parent 1 1 1 1
Divorced, dead or absent 0.7 (0.2–2.6) 3.2 (1.1–10) 0.6 (0.1–4.0) 1.1 (0.2–6.2)
Illness burden 1991 IP
No 1 1 1 1
Yes 2.5 (0.9–7.5) 1.3 (0.5–3.3) 1.7 (0.5–7.0) 2.4 (0.5–12)
Smoking 1991 IP
No 1 1 1 1
Yes 1.3 (0.4–4.5) 1.3 (0.5–3.7) 1.7 (0.3–7.6) 1.6 (0.4–9.1)
Reported violence IP 2000
No 1 1 1 1
Yes 1.1 (0.2–5.7) 1.8 (0.4–7.1) 1.9 (0.2–17) 1.2 (0.2–9.3)
Nagelkerke R2for the adjusted model heavy illness burden (men 0.10 women 0.11) and the adjusted model bad SHR (men 0.13 women 0.17).
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adulthood. This has been demonstrated in one earlier
short-term prospective study [50] and in some cross-
sectional studies [50,51], Several reasons for this have
been put forward. The magnitude, nature and health im-
pact of violence differ greatly for young men and women.
In a study by Sundaram et.al. 2004, young men were sig-
nificantly more likely to experience violence than women
[50,52] but the associations between physical violence,
poor self rated health and self reported morbidity were
significant for women, but not men. Danielsson et. al.
(2009) showed in their study pronounced gender differ-
ences in adolescent and young adults, both in type,
prevalence and outcomes of exposure to violence [51].
The young women reported more severe adverse effects
from all types of abuse than the men. It is probable that
gender specific experiences of violence and gender differ-
ences in health perceptions interact and contribute to a
gender specific process of victimization [47].Gender differences in health outcomes could also be
understood as having possible biological explanations
[53]. Research has shown sex differences in brain mat-
uration during childhood and adolescence indicating
possible diverse developmental pathways due to differ-
ent or similar adverse experiences such as violence ex-
posure [50,53-55]. One potential mechanism is sex
differences in the development of brain structures that
process experiences (HPA axis; hypothalamic-pituitary-
adrenal axis). In females, there is an increased response
of the HPA axis to stress with advancing puberty, while
in males the response is decreased, possibly associated
with increased testosterone levels [39,56]. This, in con-
nection to the stress associated with violence exposure,
might differentiate males and females with respect to
the rates of onsets, courses and symptomatology of
common psychiatric disorders and psychological symp-
toms [56]. It is well known that women in the general
population in all ages, have higher rates of post
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a psychological fragility were violence exposure could
be more harmful to young women than young men
[57,58]. Furthermore; adolescence has been described as
the identity formation life stage [59]. Many factors may
play a role in this period of life, including different
stresses associated with social gender expectations
related to men and women gender roles, the higher in-
cidence of exposure to trauma experiences in young
females, and differences in social cognitive function
such as rejection sensitivity, or even a gendered differ-
ence in reporting symptoms [56,58,60].
Life course remarks
In order to isolate a potential link between adolescent
exposure to violence and adult health, societal changes
have to be looked upon and possibly controlled for
[61,62]. In our samples, general patterns are apparent,
but these patterns were generally not statistically signifi-
cant; the educational level rose, and the percentage of
social class III families decreased from the 1974 to the
2000 cohorts, and so did smoking. On the other hand,
the percentages of reported childhood economical pro-
blems were almost steady throughout the entire research
cohort era. Also, there was a tendency for two parent
families to decrease during the same period.
As three different survey year cohorts (1974, 1981,
and 1991) are studied in relation to the 2000 health
outcome, four different historical contexts are possible
to reflect on. During the studied period 1974–2000, a
number of significant changes did take place in the
Swedish society. In welfare terms, the study period
begins when the Swedish welfare state was still
expanding and ends during a period of retrenchment.
The labor market situation deteriorated from almost
full employment to high unemployment [61,63]. Al-
though there have been a changing historical context
during the whole study period, there has not been an
economical collapse with depression and familial
deprivation as a consequence. But understanding and
controlling the historical context within the performed
studies make it more possible to rule out potential so-
cietal effects over time and allow the focus to be on
the primary exposures and outcomes.
Study limitations
This study has certain limitations. First, the relative low
sample size affects the power of the results. The sample
size together with some low frequencies could generate
numerical problems and introducing wide confidence
intervals [64]. Despite this, significant results were found.
Still, an increased chance of false negatives remains, for
example with regard to the low number of statistical sig-
nificant differences found among the social demographicdescriptives (Table 1). Second, the measures used in this
study to capture exposure to violence are crude and pos-
sibly underestimate the prevalence of exposure violence.
Third, it is possible that respondents’ conceptual under-
standings of some survey questions might have changed
throughout the study period. For example, the import-
ance of different health related assessments varies be-
tween adolescence and adulthood since health problems
differ between adolescence and adulthood (the study is
framed in a broad age range), and probably between the
earlier survey cohort and the later [65]. However, in our
study even after controlling for family upbringing related
factors, behavioral factors, and adolescent illness burden,
there remained a significant relationship between adoles-
cent exposure to violence and adult health status of the
women.
Conclusions
After controlling for family upbringing related factors,
familial economical situation, behavioral factors, and
adolescent illness burden, there remained a significant
relationship between adolescent exposure to violence
and adult health status measured as illness burden and
self-reported health of women. In contrast, men’s adult
illness burden and self-reported health seemed to have
been affected by illness burden in adolescence rather
than exposure to violence in late adolescence. Having
prospectively shown a probable relationship between
adolescent exposure to violence and negative general
health status in adulthood, measured by illness burden
and self-reported health, the next step would be to dis-
entangle the severe illness burden. Severe symptoms, but
also specific illnesses and diseases, should be identified
to help us to better understand the nature of the long-
term effects of violence exposure.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
All authors read and approved the final manuscript. NO conducted the
literature search, reviewed and categorized the articles and had primary
responsibility for writing the manuscript. KL and BAS both participated in
interpreting the studies results and helped revise the manuscript. ID
participated in interpreting the studies results, helped revise the manuscript,
provided input on the various drafts, and read and approved the final
manuscript.
Author details
1Department of Medical and Health Sciences, Division of Community
Medicine, Social Medicine and Public Health Science, Linköping University,
Linköping, Sweden. 2Department of Health Policy, Management and
Behavior, University at Albany, SUNY, Albany, NY, USA. 3Department of
Clinical Sciences, Obstetrics and Gynecology, Umeå University, Sundsvall,
Sweden. 4Department of Research and Development, Sundsvall Hospital,
Sundsvall, Sweden. 5County Council of Västernorrland, 871 85, Härnösand,
Sweden.
Received: 6 December 2011 Accepted: 16 May 2012
Published: 7 June 2012
Olofsson et al. BMC Public Health 2012, 12:411 Page 10 of 11
http://www.biomedcentral.com/1471-2458/12/411References
1. Krug EG, Dahlberg LL, Mercy JA, Zwi AB, Lozano R: World report on violence
and health. Geneva: World Health Organization; 2002.
2. Campbell JC: Health consequences of intimate partner violence. Lancet
2002, 359:1331–1336.
3. Porcerelli JH, Cogan R, West PP, Rose EA, Lambrecht D, Wilson KE, Severson
RK, Karana D: Violent victimization of women and men: physical and
psychiatric symptoms. J Am Board Fam Pract 2003, 16:32–39.
4. Olofsson N, Lindqvist K, Gadin K, Danielsson I: Violence against young men
and women: a vital health issue. The Open Health Journal 2009, 2:1–6.
5. Olofsson N, Lindqvist K, Gadin KG, Braback L, Danielsson I: Physical and
psychological symptoms and learning difficulties in children of women
exposed and non-exposed to violence: a population-based study. Int J
Public Health 2010, 2010:9.
6. Danielsson I, Olofsson N, Gadin KG: [Consequences of violence--a public
health issue. Strong connection between violence/threat and illness in
both women and men]. Lakartidningen 2005, 102:938–940. 942.
7. Draper B, Pfaff JJ, Pirkis J, Snowdon J, Lautenschlager NT, Wilson I, Almeida
OP: Long-term effects of childhood abuse on the quality of life and
health of older people: results from the Depression and Early Prevention
of Suicide in General Practice Project. J Am Geriatr Soc 2008, 56:262–271.
8. Boynton-Jarrett R, Ryan LM, Berkman LF, Wright RJ: Cumulative violence
exposure and self-rated health: longitudinal study of adolescents in the
United States. Pediatrics 2008, 122:961–970.
9. Springer KW, Sheridan J, Kuo D, Carnes M: Long-term physical and mental
health consequences of childhood physical abuse: results from a large
population-based sample of men and women. Child Abuse Negl 2007,
31:517–530.
10. Thompson MP, Kingree JB, Desai S: Gender differences in long-term
health consequences of physical abuse of children: data from a
nationally representative survey. Am J Public Health 2004, 94:599–604.
11. Lund R, Nielsen KK, Hansen DH, Kriegbaum M, Molbo D, Due P, Christensen
U: Exposure to bullying at school and depression in adulthood: a study
of Danish men born in 1953. Eur J Public Health 2009, 19:111–116.
12. Pollitt RA, Rose KM, Kaufman JS: Evaluating the evidence for models of life
course socioeconomic factors and cardiovascular outcomes: a systematic
review. BMC Publ Health 2005, 5:7.
13. Fors S, Lennartsson C, Lundberg O: Live long and prosper? Childhood
living conditions, marital status, social class in adulthood and mortality
during mid-life: a cohort study. Scand J Public Health 2011, 39:179–186.
14. Kuh D, Ben-Shlomo Y, Lynch J, Hallqvist J, Power C: Life course
epidemiology. J Epidemiol Community Health 2003, 57:778–783.
15. Kuh D, Ben-Shlomo Y: A life Course Approach to Cronic Disease Epidemiology.
Oxford: Oxford Medical Publications; 2004.
16. Elder GH Jr: Time, Human Agency, and Social Change: Perspectives on
the Life Course. Social Psychology Quartely 1994, 57:4–15.
17. Ben-Shlomo Y, Kuh D: A life course approach to chronic disease
epidemiology: conceptual models, empirical challenges and
interdisciplinary perspectives. Int J Epidemiol 2002, 31:285–293.
18. Crews F, He J, Hodge C: Adolescent cortical development: a critical
period of vulnerability for addiction. Pharmacol Biochem Behav 2007,
86:189–199.
19. Kessler RC, McLaughlin KA, Green JG, Gruber MJ, Sampson NA, Zaslavsky
AM, Aguilar-Gaxiola S, Alhamzawi AO, Alonso J, Angermeyer M, et al:
Childhood adversities and adult psychopathology in the WHO World
Mental Health Surveys. Br J Psychiatry 2010, 197:378–385.
20. MacMillan R: Violence and the life course: the consequences of
victimization for personal and social development. Annu Rev Sociol 2001,
27:1–22.
21. Anda RF, Felitti VJ, Bremner JD, Walker JD, Whitfield C, Perry BD, Dube SR,
Giles WH: The enduring effects of abuse and related adverse experiences
in childhood. A convergence of evidence from neurobiology and
epidemiology. Eur Arch Psychiatry Clin Neurosci 2006, 256:174–186.
22. Shaw BA, Krause N: Exposure to physical violence during childhood,
aging, and health. J Aging Health 2002, 14:467–494.
23. Dube SR, Fairweather D, Pearson WS, Felitti VJ, Anda RF, Croft JB:
Cumulative childhood stress and autoimmune diseases in adults.
Psychosom Med 2009, 71:243–250.
24. Ramiro LS, Madrid BJ, Brown DW: Adverse childhood experiences (ACE)
and health-risk behaviors among adults in a developing country setting.
Child Abuse Negl 2010, 34:842–855.25. Cradle to grave. In. Edited by Jonsson JO, Mills C. York: Sociology Press;
2001.
26. Fritzell J, Lundberg O: Health inequalities and welfare resources; Continuity
and change in Sweden. Bristol: The Ploicy Press; 2007.
27. Lundberg O: The impact of childhood living conditions on illness and
mortality in adulthood. Soc Sci Med 1993, 36:1047–1052.
28. Lundberg O, Manderbacka K: Assessing reliability of a measure of self-
rated health. Scand J Soc Med 1996, 24:218–224.
29. Lundberg O: Childhood conditions, sense of coherence, social class and
adult ill health: exploring their theoretical and empirical relations. Soc Sci
Med 1997, 44:821–831.
30. Idler EL, Angel RJ: Self-rated health and mortality in the NHANES-I
Epidemiologic Follow-up Study. Am J Public Health 1990, 80:446–452.
31. Andersson L-G, Erikson R, Wärneryd B: Describing the social structure. A
memo on the socio-economic classification. Statistisk Tidskrift 1974,
1981:113–136.
32. Pickles A, Maughan B, Wadsworth M: Epidemiological methods in life course
research. Oxford: Oxford Univerity Press; 2007.
33. Bartley M, Plewis I: Does health-selective mobility account for
socioeconomic differences in health? Evidence from England and Wales,
1971 to 1991. J Health Soc Behav 1997, 38:376–386.
34. Power C, Matthews S, Manor O: Inequalities in self rated health in the
1958 birth cohort: lifetime social circumstances or social mobility? BMJ
1996, 313:449–453.
35. Jacobson NS, Gottman JM, Gortner E, Berns S, Shortt JW: Psychological
factors in the longitudinal course of battering: when do the couples split
up? When does the abuse decrease? Violence Vict 1996, 11:371–392.
36. Peng C-YJ, Lee KL, Ingersoll GM: An introduction to logistic regression
analysis and reporting. J Educ Res 2002, 96:3–14.
37. Shonkoff JP, Boyce WT, McEwen BS: Neuroscience, molecular biology, and
the childhood roots of health disparities: building a new framework for
health promotion and disease prevention. JAMA 2009, 301:2252–2259.
38. Christian CW, Schwarz DF: Child maltreatment and the transition to adult-
based medical and mental health care. Pediatrics 2011, 127:139–145.
39. McEwen BS, Gianaros PJ: Central role of the brain in stress and
adaptation: links to socioeconomic status, health, and disease. Ann N Y
Acad Sci 2010, 1186:190–222.
40. Sachs-Ericsson N, Cromer K, Hernandez A, Kendall-Tackett K: A review of
childhood abuse, health, and pain-related problems: the role of
psychiatric disorders and current life stress. J Trauma Dissociation 2009,
10:170–188.
41. Finkelhor D, Ormrod RK, Turner HA: Polyvictimization and trauma in a
national longitudinal cohort. Dev Psychopathol 2007, 19:149–166.
42. Kendall-Tackett K: The health effects of childhood abuse: four pathways
by which abuse can influence health. Child Abuse Negl 2002, 26:715–729.
43. Huas C, Hassler C, Choquet M: Has occasional cannabis use among
adolescents also to be considered as a risk marker? Eur J Public Health
2008, 18:626–629.
44. Altemus M, Cloitre M, Dhabhar FS: Enhanced cellular immune response in
women with PTSD related to childhood abuse. Am J Psychiatry 2003,
160:1705–1707.
45. McCrory E, De Brito SA, Viding E: The impact of childhood
maltreatment: a review of neurobiological and genetic factors. Front
Psychiatry 2011, 2:48.
46. Bava S, Tapert SF: Adolescent brain development and the risk for alcohol
and other drug problems. Neuropsychol Rev 2010, 20:398–413.
47. Wenzel SL, Tucker JS, Elliott MN, Marshall GN, Williamson SL: Physical
violence against impoverished women: a longitudinal analysis of risk
and protective factors. Womens Health Issues 2004, 14:144–154.
48. Garcia-Moreno C, Jansen HA, Ellsberg M, Heise L, Watts CH: Prevalence of
intimate partner violence: findings from the WHO multi-country study
on women's health and domestic violence. Lancet 2006, 368:1260–1269.
49. Bonomi AE, Thompson RS, Anderson M, Reid RJ, Carrell D, Dimer JA, Rivara
FP: Intimate partner violence and women’s physical, mental, and social
functioning. Am J Prev Med 2006, 30:458–466.
50. Zona K, Milan S: Gender Differences in the Longitudinal Impact of
Exposure to Violence on Mental Health in Urban Youth. J Youth Adolesc
2011, 2011:13.
51. Danielsson I, Blom H, Nilses C, Heimer G, Hogberg U: Gendered patterns of
high violence exposure among Swedish youth. Acta Obstet Gynecol Scand
2009, 88:528–535.
Olofsson et al. BMC Public Health 2012, 12:411 Page 11 of 11
http://www.biomedcentral.com/1471-2458/12/41152. Sundaram V, Helweg-Larsen K, Laursen B, Bjerregaard P: Physical
violence, self rated health, and morbidity: is gender significant for
victimisation? J Epidemiol Community Health 2004, 58:65–70.
53. Wang J, Korczykowski M, Rao H, Fan Y, Pluta J, Gur RC, McEwen BS, Detre
JA: Gender difference in neural response to psychological stress. Soc
Cogn Affect Neurosci 2007, 2:227–239.
54. De Bellis MD, Keshavan MS, Beers SR, Hall J, Frustaci K, Masalehdan A, Noll J,
Boring AM: Sex differences in brain maturation during childhood and
adolescence. Cereb Cortex 2001, 11:552–557.
55. Schmithorst VJ: Developmental Sex Differences in the Relation of
Neuroanatomical Connectivity to Intelligence. Intelligence 2009,
37:164–173.
56. Lenroot RK, Giedd JN: Sex differences in the adolescent brain. Brain Cogn
2009, 72:46–55.
57. Holbrook TL, Hoyt DB, Stein MB, Sieber WJ: Gender differences in long-
term posttraumatic stress disorder outcomes after major trauma:
women are at higher risk of adverse outcomes than men. J Trauma 2002,
53:882–888.
58. Ditlevsen DN, Elklit A: The combined effect of gender and age on post
traumatic stress disorder: do men and women show differences in the
lifespan distribution of the disorder? Ann Gen Psychiatry 2010, 9:32.
59. Fabio S: Self-continuity. Mahwah: Lawrence Erlbaum Associates Inc; 2008.
60. Perkonigg A, Kessler RC, Storz S, Wittchen HU: Traumatic events and post-
traumatic stress disorder in the community: prevalence, risk factors and
comorbidity. Acta Psychiatr Scand 2000, 101:46–59.
61. Korpi T, Nelson K, Stenberg S-Å: The accumulation of social problems
1974–2000. Int J Soc Welf 2007, :91–104.
62. Braveman P, Barclay C: Health disparities beginning in childhood: a life-
course perspective. Pediatrics 2009, 124(Suppl 3):S163–S175.
63. Krantz O, Schön L: Swedish Historical national Accounts 1800–2000. Lund:
Almqvist & Wksell Internation; 2007.
64. Irala Jd, Navajas RF-C, Castillo ASd: Abnormally wide confidence intervals
in logistic regression: interpretation of statistical program results. Pan Am
J Public Health 1997, 2(4):268–271.
65. Hallqvist J, Lynch J, Bartley M, Lang T, Blane D: Can we disentangle life
course processes of accumulation, critical period and social mobility? An
analysis of disadvantaged socio-economic positions and myocardial
infarction in the Stockholm Heart Epidemiology Program. Soc Sci Med
2004, 58:1555–1562.
doi:10.1186/1471-2458-12-411
Cite this article as: Olofsson et al.: Long-term health consequences of
violence exposure in adolescence: a 26–year prospective study. BMC
Public Health 2012 12:411.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
